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(54) APPARATUS FOR SLICING COMPRESSION MOLDED PRODUCT OF SHEET-SHAPED 
MATERIAL AND SPLIT KNIFE 

(57) A slice device for slicing a compression molded product to cut the con^ression molded product while 

product of succulent leaf comprises a split knife recipro- clamping the same from both sides, 
eating in a horizontal plane. The split knife has a V- 
shaped blade directed toward the compression molded 
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Description 
TECHNICAL HELD 

The present invention relates to a slicing apparatus 
for dividing a molded article, obtained by stacking and 
conpressing sheet-like materials, to a given thickness, 
and more particularly, to a slicing apparatus and a divid- 
ing knife adapted for the manufacture of tobacco mate- 
rials. 

BACKGROUND ART 

Reaped leaf tobacco is separated into laminae and 
stems after it is classified according to breeds, grades, 
etc. Laminae of the same breed and grade are stacked 
in layers as they are stored in a container, such as a cor- 
rugated cardboard box. ban-el, etc.. and these stacked 
laminae are compressed in the container to form a com- 
pression-molded article. Thereafter, the compression- 
molded article in the container is preserved or matured 
for a given period. 

When the maturation is completed, the compres- 
sion-molded article of laminae is taken out from the con- 
tainer onto a lifter, and is horizontally divided into slice 
pieces with a given thickness. This slicing of the com- 
pression-molded article is candied out to obtain an 
aggregation of slice pieces in accordance with given 
blending ratios between slice pieces obtained from var- 
ious corrpression-molded articles. Since the individual 
slice pieces are small, moreover, the compressed lami- 
nae in each slice piece can be easily untied, so that sub- 
sequent moisture conditioning and scenting processes 
for the laminae can be carried out satisfactorily. 

For example, a slicing apparatus disclosed in Jpn. 
Pat. Appln. KOKAI Publication No. 8-38140 is used to 
slice the aforesaid compression-molded articles of lam- 
inae. This known slicing apparatus is provided with a 
dividing knife, and this dividing knife can reciprocate 
within a horizontal plane, and has a chevron-shaped 
edge that projects toward the compression-molded arti- 
cle. When the dividing knife moves toward the compres- 
sion-molded article, the dividing knife cuts into the 
compression-molded article with the top portion of its 
chevron-shaped edge fonward. thereby horizontally slic- 
ing the compression-molded article. 

As the aforesaid dividing knife cuts into the com- 
pression-molded article, the chevron-shaped dividing 
knife advances in the compression-molded article with 
the central portion of its edge ahead of the opposite 
ends. During the slicing operation, therefore, the divid- 
ing knife subjects the compression-molded article to a 
force directed from the inside toward the outer periphery 
of the corrpression-molded article. This force causes 
the outer periphery of the compression-molded article 
to chip. Accordingly, slice pieces cannot be satisfactorily 
cut out of the compression-molded article, and it is hard 
to stabilize the size of the slice pieces. 


If cleavage in the compression-molded article 
occurs in front of the edge of the dividing knife during 
the slicing operation, moreover, this cleavage makes it 
impossible to cut out slice pieces with a uniform thick- 

5 ness throughout the area. More specifically, in connec- 
tion with this, the compression-molded article in the 
container, which is subjected to the compression, has 
its central portion recessed, and the compression- 
molded article is held upside down as it is taken out of 

70 the container. Thus, the conrpression-molded article on 
the lift is upvi^ardly convex. If cleavage in this compres- 
sion-molded artide occurs in front of the edge of the 
dividing knife, that portion of the article above the cleav- 
age lifts as the dividing knife cuts in. As a result, the 

15 dividing knife inevitably slices the compression-molded 
article at a portion under a target slice surface. 

Furthermore, the generally known slicing apparatus 
described above is suited for the small-lot production of 
cigarettes or filter cigarettes, and is not for large-lot pro- 

20 duction. 

DISCLOSURE OF THE INVENTION 

The object of the present invention is to provide a 
25 slicing apparatus and a dividing knife thereof, suited for 
large-lot production and capable of steadily cutting out 
slice pieces with a uniform thickness throughout the 
area from a compression-molded article of sheet mate- 
rials without causing the outer periphery thereof to chip. 
30 The above object is achieved by a slicing apparatus 
and a dividing knife according to the present invention. 
The slicing apparatus is provided with a lifter for receiv- 
ing a compression-molded article of sheet-like materi- 
als, and the lifter raises and lowers the received 
35 compression-molded article. The slicing apparatus is 
further provided with a dividing knife for dividing the 
compression-molded article on the lifter into pieces with 
a given thickness and discharge means for discharging 
the pieces from the surface of the dividing knife to a 
4C position beside the dividing knrte. and the dividing knife 
includes an effective cutting edge region recessed with 
respect to the compression-molded article. 

When the dividing knife is moved from its pause 
position toward the compression-mokJed article, 
45 according to the slicing apparatus descrtoed above, the 
dividing knife cuts into the compression-molded article, 
whereby a piece of the compression-molded article is 
formed on the dividing knife. The pieces is discharged 
from the surface of the dividing knife to the position 
sc beside the dviding knife. Thereafter, the dividing knife 
returns to the pause position, so that the division of the 
compression-molded article can be repeated after the 
lifter is further raised for a predetermined distance. 
Thus, the division of the compression-molded article 
55 can be carried out speedily. 

The piece discharged from the surface of the divid- 
ing knife is fed onto a stack pallet. On this stack pallet, 
the pieces of various breeds and grades are stacked in 
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layers to form a stack corresponding to a specific brand. 

In cutting the compression-molded article, the 
dividing knife holds the compression-molded article 
from both sides as it cuts into the connpression-molded 
article, so that the outer periphery of the compression- 
molded article cannot be broken. 

If the upper surface o1 the compression-molded 
article is pressed by means of upper presser means 
when the compression-molded article is cut. cleavage in 
the compression-molded article can be prevented, and 
the width of each piece obtained by cutting can be made 
uniform throughout the area. 

If the side face of the compression-molded article is 
pressed by means of side stopper means when the 
compression-molded article is cut. there is no possibility 
of the compression-molded article moving on the lifter 
as the dividing knife cuts into the compression-molded 
article. 

The effective cutting edge region of the dividing 
knife may be formed having the shape of a V. W. spread 
U. or circular arc. With any of these shapes, the effective 
cutting edge region of the dividing knife can hold the 
compression-molded article from both sides as it cuts 
into the compression-molded article. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic plan view generally showing a 
compression-molded article slicing/stacking sys- 
tem; 

FIG. 2 is a schematic plan view of a slicing appara- 
tus: 

FIG. 3 is a sectional view showing the distal end 
portion of a dividing knife; 

FIG. 4 is a schematic perspective view of the slicing 
apparatus; 

FIG. 5 is a view showing part of the slicing appara- 
tus: 

FIG. 6 is a plan view showing a compression- 
molded article immediately after division; 
FIG. 7 is a side view showing the connpression- 
molded article Immediately after division; 
FIG. 8 is a view showing part of a slice layer; 
FIG. 9 is a plan view showing steps of procedure 
from division of a compression-molded article to 
stacking of slice pieces; 

FIG. 10 is a plan view showing another dividing 
knife; 

FIG. 1 1 is a plan view showing another dividing 
knife; and 

FIG. 12 is a plan view showing another dividing 
knife. 

BEST MODE FOR CARRYING OUT THE INVENTION 


Referring to FIG. 1. a slicing/stacking system is pro- 
vided with a supply conveyor 2. The supply conveyor 2 
extends in the horizontal direction, and is drivable in the 


fonward and reverse directions. The supply conveyor 2 
can receive compression-molded artcles (A, B, C • • • ) 
together with pallets 4 at a starting end thereof, and can 
discharge empty pallets 4 from the starting end. 
5 As mentioned before, each compression-molded 
article is obtained by stacking laminae of leaf tobacco in 
layers in a container and then compressing the resulting 
laminated sfructure ol these laminae. The compression- 
molded article has the shape of a rectangular parallele- 
w piped, measuring about 600 mm in width, 1 ,000 mm in 
length, and 700 mm in height and weighing 100 to 200 
kg. for example. 

A transfer conveyor 5 is located adjacent to the ter- 
minal end of the supply conveyor 2. and the transfer 
75 conveyor 5 is formed of a roller conveyor that can be 
driven in the fonward and reverse directions. The trans- 
fer conveyor 5 receives the compression-molded article 
together with the pallet from the supply conveyor 2, and 
locates the received compression-nrralded article in a 
20 predetermined supply position. For this positioning, a 
stopper 6 is located above the transfer conveyor 5, and 
the stopper can move in the moving direction of the 
transfer conveyor 5 and in the vertical direction. Moreo- 
ver, the transfer conveyor 5 itself can move in a trans- 
2S verse direction perpendicular to the direction of transfer 
of the pallet 4. The pallet 4 on the transfer conveyor 5 is 
fixed by means of fixing means (not shown) when the 
transfer conveyor 5 moves transversely. 

Further, a pusher 8 is located beside the transfer 
30 conveyor 5. The pusher 8 is located within the same 
horizontal plane as the upper surface of the pallet 4 on 
the transfer conveyor 5. and can reciprocate in a direc- 
tion perpendicular to the transfer direction of the transfer 
conveyor 5. is/lore specifically, the pusher 8 is recipro- 
35 cated as a field screw (not shown) rotates, and this field 
screw is rotated in the forward and reverse directions by 
means of a servomotor. 

In the state shown in FIG. 1. a compression-molded 
article B. along with a pallet 4. is situated in the supply 
40 position, that is, on the transfer conveyor 5. At this time, 
the compression-molded article B is in contact with the 
stopper 6, and the pusher 8 is retreated to a standby 
position. As shown in FIG. 1, moreover, a next compres- 
sion-molded article C. along with a pallet 6. is situated 
45 on standby on the supply conveyor 2. Here the com- 
pression-molded articles B and G are different in the 
breed and grade of laminae. 

Further, sensors 10, e.g.. three in number, are 
an-anged over the compression-molded article B that is 
50 situated in the supply position. These sensors 10 are 
movable in the vertical direction, and can individually 
measure the height of the compression-molded article. 
As seen from FIG. 1 . the three sensas 10 are arranged 
along a diagonal line of the compression-molded article 
55 B. and individually measure the height of the compres- 
sion-molded article B in the central position and two cor- 
ner portions of the compression-molded article B. 
A standby conveyor 12 adjoins the transfer con- 
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20 


25 


veyorSon the sWeopposile from the supply corwey^^^^^^ 
Z an empty pallet * can be delivered bet«e«n the 
standby conveyor 12 and the transfer conveyor 5. 

A slicing apparatus 14 is located near the transfer 
coJbSs LtSonthesideoppositefromlhepusher 
r^Tsltoing apparatus 14 is provided with a man 
frame 16 and the main frame 16 extends from the sup- 
I c^-leir 2 to the standby conveyor 12 along them. 

A Irfter 18 is disposed in the main frame 16 and *e 
mer 18 is vertically movable in the mam frame 16. More 
spe^Hfcally. the lifter 18 is slidably supported on a plural- 
S Of vertical gukle rods (not shown). As showmn F,a 
tL mer 18 is coupled to a verj^l fe^ scrj^^O^ 
means of a coupling mechanism 22. As the feed screw 
"o 'itl in th^fo-ard and reverse c^irectior^the^. 
fore the lifter 18 can vertically move a^ong the guKle 
TcS A servomotor 24 is connected to the lower end erf 
^^eed screw 20. and the servomotor 24 «uses *e 
feL screw 20 to rotate. The guide rods and the feed 
screw 20 are supported on the main frame 16. 

^en the litter 18 Is sHuated in the same height 
position as the pallet 4 on the .^^f^^^^^^J^^: 
Sever 5. the transfer conveyor 5 « first *a"sv«sdy 
Zed toward the lifter 18. whereby *e palle 4 on t^e 
transfer conveyor 5 is connected to the Irfter 18. Ir^ this 
site the compression-mowed article B on the f^Jel 4 
fp shed out onto the l«ter 18 by the Pf e^^. ^ J« 
conpression-molded article B is *anf errjJ fro«;^ 
pallet 4 to the lifter 18. as shown in FIG. 2. When the 
Ser 8 is returned to its standby position and recedes 
SomThe l«er 18. thereafter, the compj^-on^m^Wed 
article B. along with the lifter 18. is raised to a predeter 

'^'"t^t^rt^cends.^e tranter co^^^^^^^^ 
also returns to its original position, and the ^nptypa^t 

4 on the transfer conveyor 5 is moved onto the 
conveyor 12. Further, the next compress-on-molded 

5 B. along with the pallet 4 therefr)r. « supphed 
trom the supply conveyor 2. 

A platX dividing knife 26 is d.spos^«" «\« 
upper surface of the aforesaid main frame 1 6. The dn/ri- 
rS?6 extends in the longitudinal direction of the 
Si^Tame 16. Both side edge portions of the dividing 
Se 26 Tre supported for ^«inQ -tion 
the main frame 16. and the dividing knrfe 26 can reap 
Tocate wrthin a horizontal plane along thejupplyco^ 
veyor 2. More specifically, a feed screw 28 is located 
under the dividing knife 26. and the teed screw 28 
Stends horizontally in the center of the divding knrfe 
S having both Its ends supported by the main frame 
- -^6-SaihgknHe26andthefeedscrew28-arecou- 

Sd^o each-other by means of a coupling mechan«ra 
and the feed screw 28 is rotatedjn the fon«a.d and 

SS^rectio-^y-means of a servomotor 30 that .s 

connected to one end thereof. 

The dividing knife 26 has a cutting edge^As seen 
from^lG 1. the cutting edge is sKuated on the sde ^ 
t °e Wer 18. and has the shape of a V directed toward 


the lifter 18. More specHically. the dividing kn»e 26 
includes a plate-like knrte holder 32 and a pair of Wad j 
34 that form an effective cutting edge region. The knite 
holder 32 can reciprocates on the afcjresaid mam frame 
IS One end edge of the knHe holder 32 is notched n 
Shape da V.'and the blades 34 are fixed indiv«Jually 
to a pair of slanting edges that define the resulfrng V- 
Shaped notch. 

Referring to FIG. 3. there is shown in detail a cou- 
pling sfructure for the knife holder 32 and one of the 
wades 34. Mating steps are formed on each sW 
edqe of the knife holder 32 and the ridge portion of each 
blade 34. individually. Thus, the respective upper and 
Jwer surfaces of the plate member 32 and the Wade 34 
^' continuous wrth one another 
danes. Although the pa^ of Wades 34 are detachaWy 
'coupled to the knife holder 32 by means of a pbra^ <J 
Suntersunk screws 36. these countersunk scre^ 36 
never project from the upper and '°-«r su^^ of *e 

dividing knife 26. The '^'^''^ 
arranged alternately in two rows along the Wades 34. 

Z seen from FIG. 3. each blade 34 is wedge- 
shaoed and its distal end edge is formed as a cutting 
Sis. The cutting edge 38 is tormed by pre^re. 
Sing a ptete member 40 of high-speed stee^ to Je 
^oundmetel of the blade34 and then grindmg the plate 

"^en i^e pair of blades 34 are fixed to the knife 
holdr32. an angle a (see FIG. 4) between the r^ec- 
five cutting edges 38 of these blades 34 is adjusted to 
i to?2? . a^ preferably to 70 to 90- . The region |n 
whSi L iespertve cutting edges 38 of the pa-r of 
blades 34 adjoin each other may be in the shape of a 

"'""men the lifter 18 is raised together with ttie com- 
pression-molded article B. as ""entioned before *e 
Sing knife 26 is situated in a pause position, where rt 
never prevents the ascent of the compression-molded 
article B as shown in FIGS. 1 and 4. 

^position to which the lifter 18 is ra.s^ -s set 
depending on the size, weight and number of divisions 
oHhe compression-mowed article B. ^/»ore spea^^. 
*e lifter 1 8 is raised so as to posWon the uppermost tar- 
get ^i^e surface, among other target slice surfec^ crt 
L compression-molded article B, wrthin *e same 
plane of aforesaid dividing knife 26. The wei^t o^J^e 
Compression-molded article B can be measured on the 

'■"^Wien the compression-molded article B is rai^ 
together with the Irfter 18. an P'^"^^' ^^^"V. 
-siSe stopper 44-are pressed against the upper a^ sde 
surfaces respectively, of the compression^olded ^ 
de B as shown in FIG. 4. The upper presser 42 has a 
-plr of presser pads 46. and these Presser pads 
press down that end portion of the compress.on_mWded 
Scle B which e srtuated on the ^'^e 0PP°^^ '^f;^ 
dividing knHe 26 within the upper surface, wrth a force 
equivalent to the weight of. e.g.. 15 kg. 


30 
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On the other hand, the side stopper 44 has JP^ 
^nniler oresser pads 48. and these presser pads 48 
SSly d'own that sWe lace of the compr^- 
s^ntSded article B which is situated on the s,de 
opJoSte from the dividing knHe 26. Here an openrng o^ 
esS 50 to allow the penetration of the d.v.d,ng kn.fe 
26 is secured between the presser pads 48. 

The upper presser 42 is vertically movable toward 
andrway^rom the upper surface of the compress.on- 
^iXtide B. whi^ the side stopper 44 is honzo- 
tally movable toward and away from the sKle face of the 
Smpression-molded article B. More specrf.cally. as 
Sown in FIG. 5, the upper stopper 42 .s coupled to a 
oteton Sd sJ 0 a vertical cylinder 52. while the s^e 
Soer 44? coupled to a piston rod 58 of a honzontal 
Sdi 56. The2cylinders52 and 56 areform^ d an 
TTm each. The one cylinder 56 is supported on 
rSid main frame 16. while the other cyhnder 52 
fe s^P^ed on a sub-frame 60 that projects upv«rd 
lomS main frame 16. FIG. 5 shows a state .n which 
the lifter 18 is raised to the maximum. 

When the compression-molded article B js .n me 
state shown in FIG. 4, the compression-mold^artde 
ethS between the lifter 1 8 and the "PPer Pre^« 
a.3le side stopper 44 ispressedaga-r^^^^^^^^^^ 
of the compression-molded article B. Although the side 
s op^er IJ^s pressed against the compress.on-mold«J 
aSe a the compression-molded article B never 

"^"XtSg Kn«e 26 is moved toward the 
com^eSon-molded article B in this ^^^^^^l 
knHe 26 cuts into the compression-moded article B 
Sg the target slice surface, w«h ^r o Wadj 4 

forward. In consequence, a P'«J,f | ''^7 Here 
the dividing knife 26. as shown in FIGS. 6 and 7. Mere 
Z nSnJ speed of the dividing knife 26 ranges from 
To toT ,51. and preferably from 60 to 7 n^r^n. 

When the blades 34 of the d.v^.ng hnrfe 26 get o^ 
of the compression-molded article B entirely, me Wades 
34 get intothe escape 50 of the side ^^^^ 
the dividing knife 26 never interferes with the side sttj 
oer 44 men the blades 34 of the dividing knife 26 
ZXa predetermined position, this arrival 's f ert«i 
by a limH switch (not shown). At the time of this detec- 
1 me advance of the dividing knife 26 is shopped and 
the dividing knife 26 is held in its slicing posrtion. 

AS the dividing knrfe 26 cuts into the compress-on- 
n^old^i article B. as indicated by two-do. chain line in 
FIG 6 the pair of V-shaped blades 34 advance in the 
cfmpte s oS-molded article B while holding the com- 
^SS'molded-article-B from both 
SrcuSing force of the pair of blades 34 a(^ toward the 
TenSTd he compression-mokled artide B^so ^^^^^^^ 


rris'™ h^i'd the Slice piece SPa ^ 
remaining portion of the compression-molded arti- 
cleB cannot be chipped. „*i,«e^. 
Suth chipping is particularly liable to occur in those 


corner portions of the compression-molded articte B 
which are indicated by ^ashed-line c,^es X m na^ 
when the pair of blades 34 gel out of the compr^sion 
:^;"eJ article B. In other words, the 'ar^nae in m^ 
ner oortions of tiie compression-molded article B are 
' SsoTStothesurroundinglaminaethatthecom- 

pSsSn rSoied article B easily chips in «jrner pc.- 
tions and tobacco material inevitebly spi I s. The corner 
r^rttonsof the compression-molded article B cannot be 
S^re.er^r,cetheV-shap^ 
Serrortion^ofthecompression-mold^ar^^^^^ 
towaKi the center of the compression-mdded art.de B 
as they get out of the compression-molded art.de B. 
« the blades of the dividing knife are chevron- 
1 fho nthpr hand tine conventional dividing 

" Siile o%ti m^^^^ 
B 7f<^r?ediredJou^^^ 
orLion-molded artide B. thereby causing the artw 
oSy^r corner portions of thecompression-molde^ 

^ Se B to chip. wNle cutting into the compression- 

^"?ncC a'ngle « between Pair of 
adjusted to 60 to 120» . moreover, the d'-*^^^.^^ 
can satisfactorily divide the ««"P^essiot^-mo ded^jde 
« ? wrthout causing the slidng apparatus to become 
LV-sized. K/lore specifically, in this respect, the cuttng 
a?gfe of the blades 34for the compress'on-mdd^ arti- 
cle B will be too narrow rf the an^e a beW-een the p«r 
Xdes34isw«erm^ 

KrgreS."rti^cu.ng^snotsm^ 

and entails an increase of swarf. ,^ .-r- 
» the angle a between the pair of blades 34 is nar 
- rowerSo.ontheotherhand.thepairofblad^34 

35 Tt be lengthened in order to ^^o^^^^^^'^. 
molded artide B between the pair of blades 34. Acwra 
the reciprocation stroke of the dividing knife 26 
lengihens^^^^^^ slidng apparatus is large-s-zed 
rm s case the cutting force of the pair of blades 34 to 
« rdT ncTil the cer^ral portion d the c^^^^^ 
molded artide B becomes excessive, so that the sBce 
Siet £ as it is cut. Consequentty. the central por- 
Kf the Slice piece becomes thid^er ti.an the periph- 

, ?rres*e rSons. the angle a between the pair of 
blades 34 s set within the range of 60 to 120- . In con- 
s deSion of the quantity of swarf and the size of the 
slSS apparatus, the angle « optimally ranges fix^m 70 

'°^°iHheangleabetweenthepairofblades34iswithin 
" -the lng"d 70 to 90- .these blades 34, that js. Ihe 
" SdTng knHe 26. can cut the ! 
cTe B lS<e scissors, so that the cut surface of the com- 

. -^1^^:^^^ - 1.0 the CO.. 
Sle B f rom vSch the blades 34 get out is pressed by 
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to 


the aforesaid upper presser 42. Therefore, the front side 
of each blade 34 cannot be cleaved in the compression- 
molded article B. In consequence, the pair of blades 34 
or the dividing knife 26 accurately advances along the 
target slice surface, so that the thickness of the slice 
piece SPb is uniform throughout the area. 

in the case where the conventional chevron-shaped 
dividing knife is used, on the other hand, the front side 
of the dividing knife 26 is cleaved in the compression- 
molded article B, as mentioned before. This cleavage 
causes that portion of the compression-molded article B 
which is situated ahead of the dividing knife to be lifted, 
as indicated by two<lot chain line in FIG. 7. As a result, 
the slice piece SPb obtained with use of the conven- 
tional dividing knife 26 is thicker in its region on the 
dividing knife leaving side than in its region on the divid- 
ing knife cut-into side. 

The pair of blades 34 of the dividing knife 26 are 
detachable. Therefore, the respective cutting edges 38 
of the pair of blades 34 can be ground again in a man- 
ner such that these blades 34 are disengaged from the 

knife holder 32. 

When the slice piece SPb is cut out of the compres- 
sion-molded article B by using the dividing knife 26 as 
described above, the upper presser 42 and the side 
stopper 44 return to their respective pause positons. 
whereupon they separate individually from the slice 
piece SPb and the remaining compression-molded arti- 
cle B on the lifter 18. 

Thereafter, the lifter 18 is slightly lowered, and the 
conpression-molded article B on the lifter 18 is sepa- 
rated from the lower surface of the dividing knife 26. as 
shown in FIG. 8. When this is done, the slice piece SPb 
is held on the dividing knife 26. 

As shown in FIG. 8. a connecting plate 62 is located 
beside the dividing knife 26 in the slicing position. The 
connecting plate 62 is sHuated within the same honzon- 
tal plane as the dividing knife 26. and is movably sup- 
ported on a support stage 64. The support stage 64 is 
mounted on the side of the main frame 16. An air cylin- 
der 66 is located under the support stage 54. and the air 
cylinder 66 couples the support stage 64 and the lower 
surface of the connecting plate 62 to each other. The air 
cylinder 66 can move the connecting plate 62 toward 
and away from the dividing knife 26. 

Further a stack plate 68 is located beside the con- 
necting plate 62. and the slack plate 68 is movable in 
the vertical and horizontal directions. When in the state 
shown in FIG. 8. the stack plate 68 is situated in its up 
position. The up position of the stack plat6 68 is a little 

lower than the connecting plate 62. - 

A guide rail 70 is located over the dividing knife 26. 
and the guide rail 70 extends horizontally to a position 

Sv^Slfirstack plate 68. A piece pusher 72 is attached to 

the guide rail 70, and the piece pusher 72 can recipro- 
cate along the guide rail 70. The piece pusher 72 is 
reciprocated by using a feed screw (not shown) that is 
rotate in the forward and reverse directions by means of 


a sen/omotor. 

When the slice piece SPb is held on the dividing 
knife 26. as mentioned before, the connectng plate 62 
is advanced toward the dividing knHe 26 by the air cyfin- 
5 der 66 and is connected to a side edge of the dividing 
knife 26. At this time, the stack plate 68 is in its up posi- 
tion. Thus, the dividing knife 26 is connected to the 
stack plate 68 by means of the connecting plate 62. as 
shown in FIG. 8. 
10 When the piece pusher 72 is moved from its paise 
position toward the stack plate 68 in this state, the piece 
pusher 72 pushes the sRce piece SPb on the dividing 
knife 26. Thereupon, the slice piece SPb 's transferred 
to the surface of the stack plate 68. As the slice piece 
t5 SPb passes on the connecting plate 62 at this time, the 
width of the slice piece SPb in the transfer direction of 
the slice piece SPb is measured by means of a meas- 
urer (not shown). 

When the slice piece SPb is transferred to the sur- 
20 face of the stack plate 68. the dividing knife 26 returns 
from the slice position to the pause position, and the 
piece pusher 72 also returns from the surface of the 
stack plate 68 to the pause position. 

Thereafter, the compression-moWed article B 
25 remaining on the lifer 18 is raised together with the lifter 
18 so that the next target slice surface of the compres- 
sion-molded article B is situated in the same height 
position as the dividing knife 26. After the slice piece 
SPb descends together with the stack plate 68. on the 
30 other hand, the connecting plate 62 returns to a 
retreated position on the side of the stack plate 68. 

When the compression-molded article B on the 
lifter 18 thus ascends, thereby causing the connecting 
plate 62 to return to the retreated position, tiie dividing 
35 knife 26 is allowed to slice the compression-molded arti- 
cle B in like manner. 

As shown in FIG. 8. a stack pallet 74 is located 
under the up position of the stack plate 68. When tiie 
slice piece SPb is lowered together witti the stack plate 
40 68 in the aforesaid manner, therefore, the slice piece 
SPb is placed on the stack pallet 74 by means of the 
stack plate 68. In the state of FIG. 8, more specifically, a 
slice piece SPa is already placed on the stack pallet 74. 
In this case, the slice piece SPg is placed on tiie sice 
45 piece SPa by means of tiie stack plate 68. Here the slice 
piece SPa is a slice piece that is obtained by dividing the 
compression-molded article A. which is different from 
the compression-molded article B, in a preceding slice 
batch process, and the compression-molded articles A 
so and B are different in the breed and grade of ttieir lami- 

03© ~ ~ 

. The stack plate 68 is provided-witti a piece stopper 
76 that can reciprocate. When the stack plate 68 is in 
ttie up position, tiie piece stopper 76 is sihjated in rts 
55 retreated posrtion. When the stack plate 68 recejv^Jhe 
slice piece SPg, therefore, ttie piece stopper 76 is off 
the slice piece SPb on the stack plate 68. When the 
stack plate 68. accompanied with ttie slice piece SPb. "S 
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placed on the slice piece SPa on the slack pallet 74, 
however, the piece stopper 76 moves from the retreated 
position to its advanced position and is caused to 
engage the slice piece SPb- 

In this state, the stack plate 68 retreats, as indicated 
by two-dot chain line in FIG. 8. and is drawn out from 
between the slice pieces SPa and SPb. whereupon the 
slice piece SPb is superposed on the slice piece SPa- 
Since the piece stopper 76 is in contact with the slice 
piece SPb when the stack piece 68 is drawn out, the 
slice piece SPb never moves dragged by the stack plate 
68. 

Thereafter, the piece stopper 76 returns to the 
retreated position. The stack plate 68 ascends together 
with the piece stopper 76 and advances to the aforesaid 
up position. In this up position, the stack plate 68 gets 
under the connecting plate 62. and the stack plate 68 
and the connecting plate 62 partially overlap each other. 

The aforesaid stack pallet 74 is located on a circu- 
lating conveyor 78, and the layout of this circulating con- 
veyor 78 is shown in FIG. 1 . An entrance conveyor 80 is 
connected to the circulating conveyor 78. and the 
entrance conveyor 80 can supply the stack pallet 74 to 
the circulating conveyor 78, and on the other hand, 
receive the stack pallet 74 from the circulating conveyor 
78. 

As shown in FIG. 1 . a plurality of stack pallets 74 is 
fed onto the circulating conveyor 78. These stack pallets 
74 are successively situated in a stacking position, that 
is, a position under the stack plate 68 in the up position, 
where they can receive the slice pieces in the aforesaid 
manner. 

More specifically, in connection with this, the stack 
pallet 74. having the slice piece SPs placed thereon in 
the aforesaid manner in the stacking position, is trans- 
ported on the circulating conveyor 78 from the stacking 
position, and the next stack pallet 74 is situated in the 
stacking position. Thereafter, a slice piece SPb cut out 
of the compression-molded article B in like manner is 
stacked on the next stack pallet 74. 

As the aforementioned operation is repeated, the 
slice pieces SPb cut out of the compression-molded 
article B are distributed to and stacked on their corre- 
sponding stack pallets 4. 

During the division of the compression-molded arti- 
cle B. the compression-molded article finally remaining 
on the lifter 18. that is. the last slice piece SP. is trans- 
ferred from the lifter 18 to the surface of the stack plate 
68. 

Referring to FIG. 9, there are clearly shown steps of 
— procedure-from division-of a compression-molded-arti- 
cie- to stacking of slice- pieces, that is. the way slice 
pieces divided from various compression-molded arti- 
cles are successively stacked on each stack pallet 74. A 
stack obtained by stacking the slice pieces in layers, 
along with the stack pallet 74, is discharged from the cir- 
culating conveyor 78 onto the entrance conveyor 80. 
and then fed from this entrance conveyor 80 to the next 


process. 

The present invention is not limited to the one 
embodiment desaibed above, and various modifica- 
tions may be effected therein. For example, the cutting 
5 edge of the dividing knife is not bound to be V-shaped, 
and may alternatively be substantially W-shaped (FIG. 
10), spread-U-shaped (FIG. 11). or circular-arc-shaped 
(FIG. 12) 

In the case of a dividing knife 82 of FIG. 1 0. a chev- 
10 ron-shaped center blade 84 in the center is recessed 
behind side blades 86 on either side. Although it has the 
chevron-shaped center blade 84. the dividing knife 82 of 
FIG. 10 can fulfil the same cutting function of the afore- 
mentioned dividing knife 26. Owing to the presence of 
75 the center blade 84, moreover, the dividing knife 82 is 
further improved in compression-molded article cutting 
capability, and can provide smooth cut surfaces. Here 
the angle between the pair of side blades 86 is set at the 
afdresaid a. 

20 In the case of a dividing knife 88 of FIG. 1 1 , the fol- 
lowing relations are satisfied: 


0<Dt ^ W/2,0<Ra^Wy2.W2^Rb. 

25 where is the depth of its blade 90. Ra and Rb are the 
respective radii of curvature of its central portion and 
opposite end portions, and W is the width of the dividing 
knife 88. 

In the case of a dividing knife 92 of FIG. 1 1 , the fol- 
30 lowing relation is satisfied: 

Dg < Rc, 

whefe Da and Rc are the depth and the radius of curva- 

35 ture, respectively, of a blade 94. 

Further, the slicing apparatus and the dividing knife 
described above are not limited to the use for compres- 
sion-molded articles of laminae, and may be used for 
the division of conpression-molded articles that are 

40 molded by compressing various sheet materials. 

Claims 

1 . An apparatus for slicing a compression-molded arti- 
45 cie of sheet-like materials, comprising: 

ascending/descending means including a lifter 
for receiving the compression-molded article of 
the sheet-like materials and used to raise and 
so lower said compression-molded article 

together with the lifter; 

. dividing means for dividing the compression- 
molded article on said lifter into a piece with a 

given thickness7said dividing means including 

55 a dividing knife capable of moving toward said 

lifter within a horizontal plane, thereby vertically 
cutting the compression-molded article on said 
lifter, said dividing knife including an effective 
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cutting edge region recessed with respect to 
said compression-molded article and an upper 
surface thereof capable of holding the piece of 
said compression-molded article obtained by 


10. The dividing knife according to daim 5. wherein 
said effective cutting edge region of said dividing 
knife has the shape of a circular arc with respect to 
said compression-molded article. 


cutting; and 

discharge means for discharging said piece 
from the upper surface of said dividing knife to 
a position beside said dividing knife. 

2, The apparatus according to claim 1. said dividing 
means further comprises upper presser means lor 
pressing the upper surface of said compression- 
molded article when said compression-molded arti- 
cle is cut 


3. The apparatus according to claim 2, wherein said 
upper presser means presses that upper surface 
portion of said compression-molded article which is 
situated on the side through which said dividing 
knife gets out of said compression-molded article. 20 

4. The apparatus according to claim 1, wherein said 
dividing means further includes side stopper means 
for pressing that side face of said compression- 
molded article which is situated on the side through 25 
which said dividing knife gets out when said com- 
pression-molded article is cut. 

5. A dividing knife capable of horizontally moving 
toward a compression-molded article of sheet-like 30 
materials, thereby dividing said compression- 
molded article into pieces with a given thickness. 

the dividing knife including an effective cutting edge 
region recessed with respect to said compression- 
molded article. ^ 

6. The dividing knife according to claim 5. wherein 
said effective cutting edge region of said dividing 
knrfe is V-shaped with respect to said conrpression- 
molded article. ^ 

7. The dividing knife according to claim 6, wherein 
said effective cutting edge region has an angle of 
60 to 120** . 


8. The dividing knife according to claim 5. wherein 
said effective cutting edge region of said dividing 
knife is W-shaped with respect to said compres- 
sion-molded article and has a chevron-shaped cut- 
ting edge portion in the center recessed behind so 
opposite ends 'Of-cutting edge portions on either 


97 "the iJividing knife according to clairri'5. wherein 
said effective cutting edge region of said dividing ss 
knHe has the shape of a U spread toward said com- 
pression-molded article. 
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